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(2) 


1 


^ayig&zny ha-;w £S/;vf-A3> ha-;WsK& 
ttFi53***&tftuf2S'*-rA3 

u*s?a-/nci3vvt, 

«IE^U>h»Bc^li , 'r-f *JS«U K*-vtf?W 10 

fc-rsCPU=Si;a.-;v. 

IgODCPU^E^-;!/. 

^y7£;*LT2SB©g«S:£*L&2Sa©&« 
CPU^i?!-^, 20 

maul 

sisisocpu^s/a.-;^ 

41B«<75CPU^:i-;U, 
[Ssffcg 6 ] ffrlBn * * * tt'J>& < i: %£iB«g«i: 

1 iE38tf>C PU^Ei?!-^/. 30 

^n-fey-tfi:, *as£-B^iftlcg§gg-fS3***i:, Itf 

y -9". itfiB3 * * *&tfttriE2/:x-r A3 :/ h n -MK 
Srl^-rs-^u > h&«i:*>*>fcscpu^$;a.-;w? 

wzift$&&Jfe&£ig&2ttcpu : zvz.-)iz. ttna 
«#rtasi:t(n2^a«©itffafis^a)® t saw s * e> c 

& 

[If #31 8] ISffl^S^)4^SPa 5:^181-^ vif 
-;u K«2/-;i/ Fx> * n - &^trtf$B®a26Sic 50 
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2 

tWWf-jtf- FK, 

^n-tesrfri:, ^fc«*C»fc:i»W-S3***rfc, «r 

ha-;i/f'5^-rAn>ho-;i/@lS&i:, ItriB^a-fe 
tifcE3***&tff^S/;^A3>ho-;i« 

Wi^T+v -fay-nay 
B^ltHB^fgiig^S-frfeCPU^^i-;!/^ ttrta 

ami9] iBt^a^^^sps^ pc*-f 

mn*9* Ffc, ttrlf-jK- F 
KJiEv-tf-rff- F0IWBPC*- Fffi3***feJB8l, 

7nuzy*i:. ^^fwcwiciaiw-scpu^a- 

€#®SS5:3> hn-^-rsj/^An^ ha -MSB 

^T^y ^<7>-*©®&l5f2^«i:g^s-&fec P u 
maym £ <fc e» {CI3IBC pu=e ^3.-;i/3 * ^ 

3 y h n ^^t 1 A 3 > h a 
Wtt~ KBE^n-fev*, WE3*^*atfWES/^-3 s, A 
3> Na-;MsB&*l^-rsyj > h««i:A^e>«:SC 
PU ! ES;a- 1 MCj3V»T, 

15123* ^ iiltffHi/X^An > h n - ^S:tm©ffl5a 

mmi 1 1 ] S2«^fi^)^»^ai:, p c * - 

FM3*^ * Zj§mf&T*f-X- Ft, ^vif-^- 
ISIBvlf-^- FtC 

^nt-ytJi, ^MBfc«»tttcWW*3*ir4ti:. S5 
K^n*-y*i:lttB3*jr4ri:<OIBI®ffll*0J!KS3> 


(3) 


#Rpp 1 0 - 2 0 9 3 6 8 


y ttnan %>7Z m$m&7.7- A3 > o -;msb& 

' o * U h;w^T©CPU^3.-;i/£l§;fgbfe'fi?6 

^<3DSS*3>bn-;i/f •5'>^7 L An>hn-;i/ta 20 
ItffB^n-fe^if, f5iB3*?*;&t«aiES/*-rA 

UB^ntvtfc tfffi^*-rA3> hn-^&tfifflB 

CJcySHSU tfflB5/y3>^y7ffl»ffi££#W© 

mews** y rifctDai^?^«^^bTAiKfc 

B^CDSfflfcSiffi] 30 
[000 1] 

- * as £<7»«3w©®aRc»s bx^^^^ticga 

[0 0 0 2] 

mis wmmnimit. mm>^ttm»^nx^ 

«. rn&OJWfcaifc'tfcft, CPUOT^l/- 
KTy^CDSftSStWKC-rSfeftC CPUfe*2?a- 40 

b-C&E**rttff***VfCfl£V ^RS=folft6n bT t T V * 

s. CPUfc^27*-;WfcU&£*»c*CPU;fr&a*l 

T4#SPp5 - 1 1 0 2 7 7#(#J&#®|3af3S5,315,482 
9)Cfl9R3tl&%0>tf%«. 3.(7)^1^11?^ CPU 

Mzmmmommyj y*-itom?zm& 

[0 0 0 3] 50 


lie p u^a-;i/0M®ic3PS#|g£3ftTv^ y , 

[0 0 0 4] *£. ^-y^3>^a-4»A#fflSSn 
[0 0 0 5] XICWU /*-V-*-;i/3>hfa.-*'vJH8a 

tut t *®«s/-^ Kc/Swoiat'feasatiTv^v^ 
[0006] *5SW©BS«jt*, rt-y+MyHa.-* 

<&D/m<mmmmmzm l & c p u^a.-/!/*!! 

[0 0 0 7] »C S&^£+^fcboo/J>I*ffc0> 
[0 0 0 8] *5§^<3!>ftfi©B«»iSi3!K»©av^<0 

ffimmwzimt&z.£.iz&z. 

[0 0 0 9] W^-^FUBBCtiiiU 
fee PU'es/a-^ftilfiW-acii:*) Bttiir*. 

[0010] 

^uybU-Zl-t^y^-Unyha-MsMt. tffSB 

tu ^tf>®£«&¥®#tbfc£®E&i«-t, WB^'J 
y b^KtC^-vt^-c &J&*b, KpSP-r^-f a»C*IE 

[0011] ^nirv-itt^y*y^0WThMH»c 

4ltf¥fflR&0> V 3 > hf a - * ^o^oa 

-r. 

[0 0 12] CPU^a-^^SaViSi^Hfi© 
®tt¥®*fe«>C PU* 2?a-MWiaHfc3Wa&*l*. 
- t >y -9-©^T^ ^y £ -£i>-&T#?!t{C/J>S<Z>C 

[0 0 13] XJC «WDWSS»DW^-^K<0^ 

[0014] t&ia^^^acsitria^feasiy 

S«. 3*^^^feS®^©^S!fe5: / >^<-rS3.i:^T* 


5 

[0 0 15] tW3titbfc**lfT''f±a»C, 

■ess. 

[0 0 16] 2®BOSfilC|R-ttSm-?S|JaS:^' 

[0 0 1 7] Z<D2RS<B3BBBlZM&&* J **Ji/a.* ! e 
U fc^vT^y ^WeWr*©"!?, C P U^a-;i/ 

[0 0 18] ^n-teytffc^T^y^flBTCiaRLfc 
vfWXXvT-Vl.C S P)#BTC««W-*«HrK:%i 

[0019] —~frn> UH»*wc/-hffl©^-y-*--«/ 
[0020] #is&8grei±, cpu^i;a.-;i/AV-h 

[0 0 2 1] i<3Di«rS:^-tSfe«t>tC, CPU^^a 

-/wo*iSE*7?«Di*s & i o s y * - h/wetTCb 

fe. ^y-hM/^-V^;i>3>hfa-*£tt:PCMC 

i A-esmfb^ixs pc*- raffigstu p c*- h* 

Ste-hlO. 5SU;*-h;KOlS££fc-5. #^8B7? 
liC P U*5*x-;woaSSBfr&<OlKS t: 1 0 3 U * - 

- y bf a. - * <8iS3^<Z>-hT?S!ll8 * £ & v * 

<fc -5 r a 3. i: & *TIBJC U y - hfflrt- 

[0 0 2 2] 1 05U*-M4XT®CPU j eS?A-/l/ 
[0023] 
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[0024] 01 tt#3§i?I<Z>--|£8g0!!<Z)C P u (tfcfcffi 
-;u 2 tt^n*v*35iW*»&a^*JII««Kt b 

TO&f&Kl 0 2&'<-Xi:LT, CPU^a-^2 

2 o £cptpes;a-;i/&fii o i zmihrdmx-Sb 
«. ^n-tev-fr&AHKi o 2 £g-t-£>«££i:-r5fc» 

CPU^i/a-^l 0 1 ICtt^r ■V^-r-r Qti&fQ # 

[0 0 2 5] CPtMT^y^OiiCPU^a-;!/ 
SSI 0 1 J*Hft*iffl!>tt»T?T*feJJ?>7 ! 'f 

Ay >t- v^ftrc v vfeii v^lljyttr b©-? 1 >y 

■s. CPU^a-^iiCPU^a-;!/^®! 0 1 
©^If^atfHSitMfc/TV 1 0 3 fc© 

wcTSfciniattCPu^ya-^fiKi o na^tr 
t--< swat, cpu=ei?a-A®ig i o i amfiftt 

&5<fce>iC3tfy-r-<>?V^>l 0 4T?3fett£ft*. jK- 
•y^-r > * I/SQUAWK* U fcafeofiaWtotOft » 
®J:iK:««StlfcCPU^S?a-/U«Rl 0 ICtt. 
S&^-VyS/a-fr^^a.-^M 0, ^T-i>3>h 
n-53 0j3«fctJ t >f>5-7x-Xffla*i'f 9 0£V* 

[0 0 2 6] ^-vyS/a+J-^^a-;!^ 0&^n-fe«y 
[0 0 2 7] -rtf-iK-Kfcljawafcfcffla**** 5 

V^ftfciWfeJWS 1 0 2 £g® 1 0 1 ©1«$2.5^ U ^ - 
h;i/t-^t>-erT5.75^ U h;l/ilV^elS^ft©CP 

[0028] 02 \ttmi<o--$3fcM<n±M®~?& *) * 

[0 0 2 9] H2tf», i^a>y^ OldjlfSS/X 
T-AlC«fcyCPU ; e^a-^2{C««3n-f. -f>*- 

j^6^ay^S:«»LT ! &J:v\ /J^»y^SUa9 1 

wko&dx h^v^y vma^frr v ^ b < tt^/i/* 

•e#©^>^>y#tc^-rs^>y^Si6u «<k 
n >y ^flt±««*e»«IIIUT^ n -y ^^SrSg^bTS 
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«2iSEft^-Stf>U:«&g&D C/D C a>A'-^f ^a>f 

[0 0 3 0] *tvJ/at^eya-MOICIt #B 

V i/3.SRAM41 'V 

* >y 2/3.SRAM41 & 2<K£«U 512kBa£HfcftBIFT*& 
tlWQMbfflft*©*^ v S/aSRAH41 ft 4 -5. 

[0 0 3 1] 3.-9-^^3. -;i/4 0{Ctt4«Z> 

f§«^^-^feSOT 2M bflfcfcO-V y £/a.SRAM41ft 

w&ttvauM)** v i/*m&zmk-zz 5. «y 

S/a*^E'j;3.- < n/4 0 ICtt, i3#fC3r-V l V 2/3.SRAM41 
K^Lfcf*-*®7Kl/*®H&fcttlirr*TJG SRAM 

5-^3 >-r >-7^?\ «*.tfll!W!>*-v >y i/o.SRAN41 ft 
2««VNT256kB^^>yt/3.g«ft|^-rS^4M« 20 
V\-C512kB^SftH^i-S^(7)^ftfT-5 fcibOitV 

yKmrvrfm&mtt*. **ys/a«»cjsefc 

TAG SRAM^KH^Sfl^AiS.fctft^y Mfl£«*^y 

^>y 2/3.*5fB/i* - > ft 4 ofii;*.fc1»£i: L/fc^^a. 
LT v v&<*n?* $ ft^H-^rf C PU^ya 

©WWW:&»J, Ktf-tf>tfigft«&-5;ii:tfT*£ 

So 

[0 0 3 2] *-w*/ASRAll41fcTAG SRAM^tfV^y'r- 30 
v 4m}>*93 v 9X=e-Ji KSft&Ay 4--3?<ttt6-, 

AM41fC<7*"y:7*ft&V\ TAG SRAM42tcy5^»y 

-A/KanfeTsopftieofe«*-e**. "Wv^fcffi 

[0 0 3 3] EI 3 (£zjs3&9!<Z) CPU^i/a -;t/G)— Slfifc 
4gOH5Br?&y. attHrafcLTfflB-tSAJWEl 0 
2<07£tftftj*1\ ~<B«fce>lc, AJKKl 0 2(Ctt«8K® 40 

v*ML ISSi±-f, ^WE®!©*** > 2 - 7 x-x £: 

fcJtSftt^i:**, *faf^i«!^ScD«^ft^J 
[0034] 04 Htfp* *y i>:a1f:/^x-;i/40(Z)g|fc§& 
>y 5/aSRAJMl 1 TSQPfflJiaiT?«»a ft-STAG SRAM42CDH 

w^yf5^rmm.<nm^Lx^^. aw*, *»j-f so 
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H5.S4 ettf^y^U ^ffltf^y^ir^^y^n^-r 

[0 0 3 5] H5ttdp-wS/3.1* , y s ES?a- 1 M0©A> 
»J, W^S3K-;i/10 7JCJ:' 
*J , * *r v V a.*^E S?a - ;140 i: C P U =E ^x 

fioi zm^&zxfmtm^imtz. mixmt 

/u£tf-;i/l 0 7ftJ5«t *Av^> K©7 WtttPY 
«y S/a*^* ya.-;M0CDM#^lBl<3DMja*^lC4>ilL 
fcJWKCfcoTV^Ott. CPU^T^y^Oftlgg 

ft*&t*7*lflR , *-s&tin*&«. 

[0 0 3 6] *fe, £©1 5 2«ffltt*,£#-;i/l 0 7 
®0*.V*9>Kffl7U-ftt. t±^d«-;i/ftMv%feBGA 
(Ball Grid Array) TOiafsaTOSttStCDTfaC 
dF-V >y J^a*^es;a-MOfcC P U^x-;Ug« 1 

o i ffla^y \f<Dftfi<D9y\tKtiJul£Rmi,x u 7n 

-bTJ5«^SLGA(Land Grid Array) Wgflgftil 
fcBGA-^LGAi: V %o ^^Ol^^ffitCRS^SnS 

[0 0 3 7] H6»4HHCj5^CPU^s;a-^feflWI 

i^Sffl^s i o^i/^^Ao-Mft^-rtio-es 

[0 0 3 8] CPU^i/a-^ZfcWJ/^^niZ 
>y-^2/Xf-A<D©#i:, CPU=5^3.-;i/2i:CPU ; E 

;i/2lju BIieJ:t]®2{C^1--f>^-7x-7.3*^ 
*9 0ft4WBSf-f>dr-7x-^i:bT ! fe-3jW. 
fCtti{C±fa , »©>'^T*$)'5DRAM^ -7x-^ 7 j3 
ttJm<Di/7&Mtttb&A*JiSKl (Peripheral C 
ooponent Interconect)^;i:'cD^'X-rA-'^ 8 ft>f >^ 

-7i-xi:Lt*o, s^^^c^-^ftisg-rs 

Bmm & -5 ^ 7 4 v I a > h o - i: 0 << y it - 7 x 
t LmM©^ 7 J >y ^ jK- h 9 ft>f > 41 -7 x 
-*&LTi#a»& : b»*. cpu«es;a-A/2©rt» 

li. VN±iT-|ftWLTS7a«keiJCCPU/<T^-y^2 0 
iiCPU;^-f>^-7x-^»tl, *5rv^a3>hn 

^"U ■vyt*5^rAn>So-53 0fe«tUf#^>y 
i/aiJ-^' ; Ei;3.-;i/4 0*«. jEtCCPU/IX 5 0 ft^LT 
g3K$nTV\5. *0)CPU ; ti?a.-;i/2ft^i>fCL 
T» MAMW>*-7x-^7ft^-LTDRAM i e2;a- 

;i/3, fe«kt5^7-r^^d<-h9ft^>LT^7>r>y 
^^ei;3.-;i/4*^^$ti-.5. y77^7? : s^a-;i/ 
4 \tif974 v h 9 \z^7-< vtrny 
4 0 1A^?$*V 7]/-LJly7T4y'9-7x.-X 
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4 0 3 ^UT7L/-A^'y-7T4 0 2£<ga&£*U M 

R»0>(l^y97****5?A-;i/fc!H*l/C, CRT 

^fttii-r-r 7 -< >y * ^(D^SrfT 

[0 0 3 9] 1**7, 8 ICtt, *>yh?— ?:3>h 

a-^SCSl a > h n-^S*D3 * £ *fcWB7n v 9 
tmm&XlbZ. flbttf P C*- F* D«;b 10 
*l5S#M<&PC#-F^#8§$2*lS. Mk. 
«PCI0><fc e> K^fiWWrU yTKSEfeS/*^ 

/ £ wr lieeswM > * - 7 x - * s^oi/^ssco 

gg&tfSf&tPon;*. h 7 y Tea* ©T, S/*-rA;1;a. 
8 tCttlDElO-^ISAlB £ V *o fcS65R<ZH > * ~ 7 x* \L <D 
•fVyVtteZKl to i/o <y^5#8a&3*V5o I 
DE10tCli^cffi5*HDD/CD-ROM F^-f 6 *)<8§&3;fV ISA1 

[0 0 4 0] XK:^?>Fn>hn-^^-rAfci:'# 
gg&StvSi f®«SiM>?-7i-^l 7 20 

[0 0 4 1] ^Sfrfc. HB1 2fcJ8wrCPtre2?»-/l/ 
2 0fMfi«Cm&lti)!tfi. H 1 2 1*C P l« 5? 

a-^7*a'y^0T*»J. CPU J E2?a- i fl/2<OrtfflJJC 
»C PU'<7f-'!'^2 0 tCPUylXW >^-7i-^« 
IB. ^»;i/a3>hDJl/ii. DRAlH>#-:7x-X 

y^ya-MO^, itCCPU^* 5 0 £/rUTg§gi1" 3C 
[0 0 4 2] CPU'<T^>y^'2O0Difeffla5®8l«)3£V% 

{SHfiicas-t:>-9— 7 o «nasu 7 1 

K»fcfl»2 1©HJ»«- FH*»*"S' , *&»8 07? 
[0 0 4 3] CPUK7^y "72 0^i^'ny^'7?IW1 ^ ?■ 
>ha7«^o^^#6 2fe«fcOW-3K-FM^o 

Uv9 BfflSaDRiMfcfcif-iK- F 

l±. 9U*j9 F5WV16 0liDRAM>T>^-7x-X7iC 
%?n»y?&gMi&-fS. 
[0 0 4 4] ira-y^K^^SOAWf-JJ?- 
K/l * n v *fl» 6 3 %SBiH-S^rT?tt«: < . vif- 
FflStC ?n-y?F7^A6 0 L X C P U K7 
7"2 0 fi«t0f^f^3> bU5 3 OtC^a^y^-ft £ 
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^fc^-rS^ta-So CPU/<T^<yy2 0t±3iS 
2 2 ICgSBfcSftS*^**. 

[0 04 5] ^r-v^ye/rL+>-^i?3.-;i/4 0<0#-W> 
a SRAM 4 llCttCPU/^ 5 OgWCdp-r vS/aW 
Wf#4 3tfggffi3*U TAG SRAM4 2&CPU 
5 00)7 Kl/^W^HSlsiWCTAG^-^/Wi* 

0 SOlCtt. ^r7-^*-^*>h©a©WIWI#*iW> 

[0 0 4 6] @7 ft. Hl"eBWbfcCPU j eS?a.-^ 

JB«10 2O±tC fHRBaWiLfcCPU^a.-* 
SK10 1&&RU CPU^yi-^l 0 l©* 

^-r-f 3&#©3ei&ri o 2o±tc3»mtt<os^pi"e& 

5*8^-* M 0 5 ^LtCPU^Tf-yya 0 £ 
ffiRU ^tV^C-CYI 0 3T?CPU^T^«y^ 

20 2 0fccpu*s;a-;i'irei o ifc&«*»ci6K 

[0 0 4 7] 3?j^U IT^^T'I 0 6 

*c*r v i/aW*. i/3.-;i^K4 5 ^<n&m\&¥%\z/\^ 
SV^ib. dr-y<yi/a.SRAM4 l^»m^i5a/E8& 

B GA(B#o^-V «y -^li0.5niniSarC*& l J+^lC»r^ 

[0 0 4 8] H8{cy~h^V3>T?®3M#9fcn^. 

-* ffl»ffrr»y, ««»/^ iooi fcio&Ku 

a-A 1 0 0 2^S:i#o«Bt-e&*. 
[0 0 4 9] CPU=t^3.-;i/2S:' : 7'if-7j<-Fl 0 0 
40 4£g§8U CPU^^rL-;i/2®^S«l 0 2 5:TU 

tt^i o o 5c$»jW5re, ^liitcTSJti^ i o 

0 5flKCfi»b"rif-3l«- F 1 0 0 4 ICtt^&if^LT 
V^ftV>©Tf. F 1 0 0 3 (CjfttffiSb&^MO 

-e, *-*-F«KT«i«iWii &mtz>=>-- 

*. &£®8i*!l 0 0 6l±PC*-FV^r-y hT**S. 
50 *%K)6*lTfi»J, 2WB»OWI»T?10.5$U3l-h 
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tf^S &io$y*-h;i/^T i:U CPU^a.-;uc 
®g#l 0 0 5\z®m&*:ZMtM^m&**/- 

[0051] 09 vlj - hw^y-eommwz &b 
z<mi*&m& i o 2 n&mv>Twm# iooss 
-(WcLfc%)©Tf»»j, nc<^jKRa>±anicMc io 

10 0 7 i:«||Hfe<E^*^^5 t A*««0««S/ 

[0 0 5 2] H10(C^-W«V3>-eCQafflf(!3Sri5% 
f. v-tf-#- KfcT***l 0 0 54UC& 

<W**are»y, Kl 0 0 3#*«W**oT 

f, 

[0 0 5 3] 33*7*14, CPlW^y^Ofc^V 
^yKWB«anfclB}WfllCl8ir*Tf»*7r-f^Ty 20 

ST?»-57i-f 9>i:ft*PCA(FlIP Chip Attach) 

[00 54] 01 \VL7x.<i-X#irUSfcVa.-MN£ 
&t. 4 6 fitt** y ya. -;i/4 0 IC^ei"* 

^v^swwfty, io8ttat/t>^7»»y, cpu/< 

>$>&rty-7i 0 8 SMLfcfctCPU^^-ASS 30 
10 1 Kit&g§&-f £„ 

[0 0 5 5] 3<Z>MT'tti/X^A3>ha-^3 0%C 
0 9 S^LT^JiHgl 0 2{C^Kf -5. 0 
0 1 j&^©i^ft<B^Tft&©iKLT, &MR1 0 2 

[0 0 5 6] r<D«fc-5fc«51S:£:Sye, 7xWX^ 

3-r-*iK>fV >^<fc y =feii£m&u : f§-ragA* - 40 
ji<asflD-e, mKKiix<&y, ismmtMmz 

HI lit. ^vi^yLfc^-^ttflfrr** 

fc*iB«ifc<. CPU^a-;i«gioi 
[0 0 5 7] fftaffitfHHfcWS^Ott^T^v^e 
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». gfiswiicfc*, §8few*y#±#e>fcv^v\ 

T, iS*CSP(Chip Size Package) tV^^^Tf-y^ 

13tC£wr. 20 0 H*CSPT?»y, 2002liC 
SP^-;!/ KaKfc 2 0 0 3 ttQ F P (Quad Flat Packa 
ge)fcarf. £©J:3K:CSP4«tt*r, K7?v7 

rWitfUWBTIBT**. 

[0 0 5 8] 01 lT?li'<y*y^&fflvvMP*<y5/A 
*^eS?a-;U*«Ha%a*U 01 3-CliQFP33<J:tfT 

sop««itjBs«a*ifeBBc*oTv^3w. 2&m<m 

-M3m8ft%te& y , C P U&tf S/^A n> No — 

7®^itii. 01 1, 01 3®ffft-rjRtjia* 
[0059] #»Hcj:y, fflmzms.oy%m>&^ 
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TITLE OF THE INVENTION 

CPU module and information processor 

ABSTRACT 
[Problems ] 

The objective of this invention is to provide a 
information processor which can be designed to be small 
and thin. Another objective is to provide a CPU module 
which radiates heat very efficiently, 

[Means to solve the problems] 

A CPU module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are mounted; 
wherein 

a metal plate, which is laminated on one surface of 
said printed circuit board and which has a nearly flat 
opposite surface, is provided; 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip ; and 

the opposite surface of said bare chip is in contact 
with said metal plate. 

WHAT IS CLAIMED 

1. A CPU module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 
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a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor/ said 
connector, and. said system control circuit are provided; 
characterized in that: 

a metal plate, which is laminated on one surface of 
said printed circuit board and which has a nearly flat 
opposite surface, is provided; 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip; and 

the opposite surface of said bare chip is in contact 
with said metal plate. 

2. A CPU module described in Claim 1, characterized in 
that : 

said cavity part is sealed with a material with lower 
heat conductivity than said metal plate. 

3. A CPU module described in Claim 2, characterized in 
that: 

a second level board is provided in the upper part of 
said sealed cavity via a minute gap and electronic 
components are mounted on said second level board. 

4 . A CPU module described in Claim 3 , characterized in 
that : 

said electronic components are a cache memory and 
cache memory control mechanism. 

5. A CPU module described in Claim 4, characterized in 
that: 

said, cache memory is provided on said second level 
board as a bare chip. 

6. A CPU module described in Claim 1, characterized in 
that: 


- 3 - 


said connector is connected with at least a memory bus 
which is connected with a main memory device and a system 
bus which is connected with I/O devices. 

7. An information processor comprising: 

a motherboard on which such semiconductor devices as a 
memory device are provided; and 

a casing in which said motherboard is incorporated, 
characterized in that: 

a CPU module is connected with said motherboard in 
said connector part so that the internal part of said 
casing is in contact with said opposite surface of said 
metal plate; wherein 

a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are provided; 
wherein 

a metal plate, which is laminated on one surface of 
said printed circuit board and which has a nearly flat 
opposite surface, is provided; 

. a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip; and 

the opposite surface of said bare chip is in contact 
with said metal plate. 

8. An information processor comprising: 

a motherboard on which semiconductor such devices as 
a memory device are provided; 

a casing in which said motherboard is incorporated; 

and 

a shield enclosure for an electromagnetic shield, 
characterized in that: 
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a CPU module is connected with said motherboard so 
that it configures a part of said enclosure for an 
electromagnetic shield; wherein 

a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are provided; 
wherein 

a metal plate, which is laminated on one surface of 
printed circuit board and which has a nearly flat opposite 
surface, is* provided; 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip ; and 

the opposite surface of said bare chip is in contact 
with said metal plate, 

9. An information processor comprising: 

such semiconductor devices as a memory device; 

a motherboard in which a connector for a PC card is 
provided; and 

- a casing in which said motherboard is incorporated; 
characterized in that: 

a CPU module is connected in said CPU module connector 
part in such a way that the internal part of said casing 
is in contact with said opposite surface of said metal 
plate; wherein 

a processor; 

a CPU module connector which is electrically connected 
with the outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are provided; 
wherein 


- 5 - 


a metal plate, which is laminated on one surface of 
printed circuit board and which has a nearly flat opposite 
surface, is provided; 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip; and 

the opposite surface of said bare chip is in contact 
with said metal plate. 

10. A CPU module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are provided; 
characterized in that: 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip , 

said connector, said system controller, and other 
components are mounted on one surface of said printed 
circuit board; and as a result, the maximum height is 
within 10 mm. 

11. An information processor comprising: 

such semiconductor devices as a memory device; 

a motherboard on which a connector for a PC card is 
provided; and 

a casing in which said motherboard is incorporated; 
wherein 

a CPU. module with a maximum height of 10 mm from the 
surface on which it is mounted on said motherboard is 
provided, comprising : 

a processor; 

a connector which is electrically connected with the 
outside; 
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a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit, are mounted. 

12. A CPU module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are mounted, 
characterized in that: 

said processor is mounted on the opposite surface of 
the surface on which said system controller and said 
connector are mounted: and 

a metal plate is connected on the opposite surface of 
the surface on which said bare chip is mounted via an 
elastic cushioning material with high heat conductivity. 

13. A CPU module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector, and said system control circuit are mounted, 
characterized in that : 

said processor is mounted, using metal bumps, in a 
package where only the surface with no pads of a Si chip 
is exposed, on the opposite surface of the surface on 
which said system controller and said connector are 
mounted; and 

a metal plate is connected on the opposite surface of 
the surface on which said bare silicon is mounted via an 
elastic cushioning material with high heat conductivity. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Scope of Utilization in Industry] 

This invention relates to a configuration for mounting 
information processors that is suitable for application 
to, for example, personal computers. This invention is 
especially related to an information processor with 
improved qualities in terms of both heat radiation 
efficiency and miniaturization. 

[0002] 
[Prior Art] 

Faster processing speed and smaller casing are 
required for information processors such as personal 
computers . There is a tendency for CPUs to be made as 
modules to meet these requirements and to allow for 
grading up of the CPU. A CPU consumes more power as its 
processing becomes faster, and this is reflected in 
increased heat production. The heat must be removed from a 
CPU even when it is incorporated in a module. An example 
conventionally known as a heat radiation configuration 
when a CPU is incorporated in a module is described in 
Patent Laid Open No. H5-110277 (corresponding US Patent 
No. 5,315, 482). In this known example, a mounting 
configuration where radiation fins and a CPU module are 
fabricated as a single unit, is descried. 

[0003] 

[Problems to be Solved by the Invention] 

However, in the above conventional' technique, careful 
consideration has not been given to the use in a small 
information processor such that components are mounted and 
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radiation fins are equipped on both surfaces of the CPU 
module . 

[0004] 

In addition, careful consideration has not been given 
to an efficient radiation when incorporated in a personal 
computer , 

[0005] 

Furthermore, there is also a problem that 
consideration has not been given to electromagnetic shield 
when incorporated in a personal computer. 

[0006] 

The objective of this invention is to provide a CPU 
module suitable for use in small information processors 
such as personal computers . 

[0007] 

Furthermore, the objective of this invention is to 
provide a CPU module that fulfils requirements for 
miniaturization while giving consideration to 
countermeasures against heat radiation. 

[0008] 

Another objective of this invention is to provide a 
thin information processor that can efficiently radiate 
heat . 

[0009] 

In addition, the objective of this invention is also 
to provide a CPU module that is suitable for an 
electromagnetic shielding configuration. 

[0010] 

[Means for Solving the Problem] 
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In order to attain the above objective, in a CPU 
module comprising: 
a processor; 

a connector which is electrically connected with the 
outside; 

a system control circuit which controls the exchange 
of signals between said processor and said connector; and 

a printed circuit board on which said processor, said 
connector/ and said system control circuit are mounted; 

a metal plate, which is laminated on one surface of 
said printed circuit board and which has a nearly flat 
opposite surface, is provided; wherein 

a cavity is formed in said printed circuit board; 

said processor is provided in said cavity part as a 
bare chip; and 

the opposite surface of said bare chip is in contact 
with said metal plate. 

[0011] 

The heat radiated from the processor is conducted to 
the metal plate because the processor is in contact with 
the metal plate as a bear chip. The heat is radiated from 
the metal plate and the processor is sufficiently cooled. 
When the CPU module is incorporated in am information 
processor such as a personal computer, it has a surface 
that is flat so that it is flush with a member, for 
example, casing because one surface is flat. The heat 
thus can be conducted via the member, and as a result, the 
heat can be more effectively radiated when it is mounted 
in an information processor. 

[0012] 

Components of the CPU module are mounted on one 
surface and its other, surface is flat, so the CPU module 
can be thin. The CPU module can itseif be made very 
small, as is also achieved for the processor by mounting 
it as a bare chip. Consequently, the information 
processor can thus be made smaller and thinner. 
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[0013] 

Furthermore, it is effective in the miniaturization of 
the information processor in that the CPU module can be 
mounted on a motherboard in such a way as to be a part of 
the electromagnetic shield of the information processor. 

[0014] 

When said cavity part is sealed with a material which 
has a lower heat conductivity than said metal plate,, heat 
can be prevented from rising to the upper part, and the 
portion of the heat that is radiated from the metal plate 
side can be increased. The heat conduction to the 
motherboard side can be reduced because heat radiation to 
the side of the connector can be reduced. 

[0015] 

The second level board can be provided in the upper 
part of said sealed cavity via a minute gap and electronic 
components can be mounted on said second board. 
Convection cannot be set up in the air in the gap because 
it is minute. So the effect described in the proceeding 
paragraph can be tensified because the gap itself acts as 
a heat insulator. In addition, components can be provided 
on the board where the processor is provided with multiple 
steps which helps to keep the surface area of the module 
small. 

[0016] 

Furthermore, the lengths of the signal lines that are 
connected with the processor can be shortened by mounting 
the cache memory and cache memory control mechanism that 
are so closely related to the processor as electronic 
components on the second level board. Therefore, products 
which can realize a faster operation and more reliable 
products can be realized. 

[0017] 
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The height of the CPU module can be kept low and its 
surface made small by mounting the cache memory as a bare 
chip on the second level board. 

[0018] 

The processor is provided as a bare chip. However, 
when the chip is to be connected with the board using 
metal bumps by the face down method and where it is in the 
form of a chip size package (CSP) , instead of being a bare 
chip, the objectives of the invention related to this 
application can still be attained to a certain degree, 
though with less effect compared with the case where a 
bare chip is used. 

« 

[0019] 

On the other hand, the CPU module conventionally has 
been the highest component among those provided on the 
motherboard of a notebook type personal computer. This 
has prevented the height of notebook type personal 
computers from being lowered. 

[0020] 

A further objective of the invention related to this 
application is to prevent the CPU module from limiting the 
reduction of the height in designing notebook type 
personal computers . 

[0021] 

To attain this objective, the height of the CPU module 
above the surface on which it is mounted is limited to 10 
mm. Now, in most cases, a notebook type personal computer 
is provided with PC cards that have been standardized by 
the PCMCIA. The PC card slot is a general -purpose product 
in which two PC cards can be vertically inserted. The 
height is specified by the standard as 10.5 mm. In the 
invention of this application, the CPU module is no more 
than 10 mm higher than the surface on which it is mounted. 
The CPU module thus need not be a limitation when the 
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height of a notebook type personal computer is planned, 
and as a result, a thinner notebook type personal computer 
is possible. 

[0022] 

The processor is provided in a cavity part to keep the 
CPU module no higher than 10 mm, and all other components 
are provided on the same" surface as the connector, which 
is the highest component. 

[0023] 

[Embodiment of the invention] 

This invention is described in detail below based on 
an embodiment shown in the accompanying drawings . 

[0024] 

Figure 1 is a cross-sectional view showing an 
embodiment of a CPU {central processing unit) module of 
this invention. CPU module 2 has the following 
configuration. Bare-chip CPU 20 consumes most of the 
power used by CPU module 2 and radiates much heat. The 
bare chip is connected with CPU module board 101 on the 
base of metal plate 102 which acts as a heat radiation 
plate which radiates the heat generated by the processor. 
The processor makes contact with metal plate 102 via a 
cavity (through hole) in CPU module board. 

[0025] 

Bare-chip CPU 20 and CPU module board 101 are 
electrically connected by using bonding wire made of a 
material such as pure gold. The bare chip is a chip with 
exposed metal which is not packaged in resin or any such 
substance. The cavity part in CPU module board 101 of CPU 
module 2 and the gaps between bonding wires 103 are filled 
with potting resin 104 so that CPU module board 101 is 
made rectangular parallelopied. The potting resin has a 
lower heat conductivity than the metal plate. Main 
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components such as cache sub-module 40, system controller 
30, and connector for interface 90 are then mounted on the 
CPU module board 101. The system controller in this 
embodiment is a BGA (ball grid array) . 

[0026] 

A remarkable degree of miniaturization can be realized 
because cache sub-module 40 is provided above the part 
where the processor is provided. 

[0027] 

The connector that is used to connect the module with 
its motherboard is the physically highest component, and 
it is 3.25-mm high in the example. The configuration 
described above is adopted in this embodiment, so an ultra 
thin CPU module that is a total of 5.75-mm thick, because 
of the board's additional thickness of 2.5 mm, can be 
obtained. 

[0028] 

Fig. 2 is a plan view of an embodiment of this 
invention. Symbols represent the same components as in 
Fig. 1. The same applies to the following figures. 

[0ff29] 

Clock driver 60 that is shown in Fig. 2 need not be 
provided on CPU module 2 according to the applied system 
and clocks may be supplied from the outside, for example, 
from the motherboard via interface connector 90. Small 
chip components 91 include chip ceramic capacitors that 
are countermeasures against relatively high-frequency 
noise, chip resistors to be used to pull up a bus line, 
and as a pull up or pull down for initial settings for 
strapping, and signal dumping, and a chip thermistor used 
as a temperature sensor. Large chip components 92 include 
a chip tantalum capacitor with large capacitance to absorb 
the relatively low frequency noise from the power source 
during, for example, returning from the clock-stopped 
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state to normal operation state by restarting the clock 
supply, an intelligent temperature sensor to transmit the 
thermal information of the sensing of temperature through 
a serial bus, and a DC/DC converter "or coil that is 
required to make the special power source voltage that is 
demanded by CPU module 2, and a capacitor with a large 
capacitance. 

[0030] 

In cache sub-module 40, asynchronous or clock 
synchronous SRAMs are used and cache SRAMs 41 to store 
data are used according to the required cache capacity. 
For example, two cache SRAMs 41 with a capacity of 1 Mb 
are provided if the capacity of 256 kB is required, and 
four cache SRAMs 41 with a capacity of 1 Mb are provided 
if the capacity of 512 kB is required. 

[0031] 

A cache capacity of 1 MB can be ensured when SRAMs 41 
with a configuration of 2 Mb are used because cache sub- 
module 40 has space for incorporating four cache SRAMs. 
Cache sub-module 40 comprises TAG SRAM 42 which stores 
some addresses for data that is stored in cache SRAM 41, a 
chip ceramic capacitor for decoupling, a chip resistor for 
the jumper that is used to select a cache capacity of 256 
kB using two cache SRAMs 41 with 1 MB capacity or that of 
512 kB using four cache SRAMs 41 if necessary, are also 
mounted. There are various kinds of capacity and bit 
configuration required for TAG SRAM 42 according to the 
cache capacity, so they are not described here. The 
module has four cache patterns, so the cache capacity can 
be selected without changing the size and shape to be 
incorporated in the CPU module is a standard 
configuration. As a result, design can be more flexible. 

[0032] 

Cache SRAM 41 and TAG SRAM 42 can take any of these 
three forms of packages both are bare chips, both are 
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packages molded with plastic or ceramic, and one is a bare 
chip and the other is a molded package. In the 
description of this embodiment, a bare chip is used for 
cache SRAM 41, and a molded-plastic TSOP is used for TAG 
SRAM 42. Smaller and thinner packages can be realized by 
using bare chips . 

[0033] / 

Fig. 3 is a back side drawing of an embodiment of a 
CPU module of this invention showing the shape of metal 
plate 102 that is used as a thermal diffusion plate. Only 
multiple holes that are used to fix it in place are thus 
formed in metal plate 10.2, and no electronic components 
are provided or mounted, and it is made as a horizontally 
flat thermal interface. The design of heat a radiation 
configuration of an information processor can be 
facilitated by providing a thermal interface with a low 
thermal resistance and a simple shape. It becomes a 
configuration suitable for heat radiation using such as a 
casing of an information processor. 

[0034] 

Fig. 4 is an example of a pattern of the surface of 
components of cache sub-module 40, showing an example of a 
mounting pattern and a position of TAG SRAM 42 supplied as 
a bare chip SRAM 41 and as a form of TSOP. In Fig. 4, 
chip components 46 are an example of mounted pattern and 
position of a chip ceramic capacitor that is used for 
decoupling and the chip resistor for the jumper. 

[0035] 

Fig. 5 is an example of a solder surface pattern for 
cache sub-module 40 . Cache sub-module 40 is electrically 
and mechanically connected with CPU module board 101 via 
solder balls 107. In this example, the round land array 
incorporating solder balls 107 is arranged along both 
sides of the short direction of cache sub-module 40 


- 16 - 


because module must pass over the cavity on which bare- 
chip CPU 20 is mounted. 

[0036] 

The round land array for 152 solder balls 107 is not 
limited to the mounting of BGA (Ball Grid Array) using 
solder balls, and it can be made in the form of an LGA 
(Land Grid Array) provided as printed-solder and be 
reflowed on the lands of both sides of cache sub-module 40 
and CPU module board 101. The method of mounting cache 
sub-module 40 is not limited to any particular mounting 
form such as BGA or LGA. They are however desirable forms 
for mounting considering the objective of a thinner 
module . 

(0037] 

Fig. 6 is a system block diagram, showing an example 
of an entire system for information processor 1. 

[0038] 

There are two configurations: a single processor 
system that consists of a single CPU module 2 and a 
multiprocessor system that contains more than two modules, 
for example, CPU module 2 and CPU module 2'. CPU module 2 
has connector for interface 90 shown in Fig. 1 and Fig. 2 
as a physical interface. It consists of DRAM interface 7 
that is principally a main memory bus and system bus 8 
that is a general purpose system bus, such as for a PCI 
(Peripheral Component Interconect) interface. In some 
cases, it also has dedicated graphics port 9 as an 
interface to be an interface with a graphics controller 
that is required to transfer the data more quickly. 
Inside CPU module 2, bare-chip CPU 20, system controller 
30, which is a bridge having a CPU bus interface, cache 
control, DRAM interface, system bus interface, and 
dedicated port control functions, and cache sub-module 40, 
are all connected mainly via CPU bus 50, as described 
above. DRAM module 3 is connected via DRAM interface 7 
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and graphics module 4 is connected via graphics port 9 
with CPU module 2 at the center of the bus. In graphics 
module 4, graphic controller 401 is connected with 
graphics port 9, frame buffer 402 is connected through a 
frame buffer interface, and the display is driven by 
display signal 404. Furthermore, in a general system 
which does not have an interface that is dedicated to 
graphics, a graphics module with the same functionality as 
graphics module 4 is connected through system bus 8, and 
characters and graphics are displayed on a CRT or a liquid 
crystal display. 

[0039] 

Various functional blocks such as network controllers 
"and SCSI controllers can be connected with system bus 8. 
For example, such as PC card for communications 23 may be 
connected with a PC card slot is connected. Furthermore, 
it is difficult to connect I/O equipment having a 
' conventional interface and the cost increases only with a 
high-speed system bus with relatively new standard such as 
a PCI, so PCI to i/o bridge 5 as a bridge to an 
conventional interface such as IDE10 or ISA12 . Cheap 
HDD/CD-ROM driver 6 is connected with IDE10, and a sound 
controller or modem, that are relatively low speed and 
causing no problems, are connected with ISA12 . 

[0040] 

Other devices including a floppy disk equipment, a 
keyboard, and a pointing device may also be connected with 
i/o interface 11. 

[0041] 

The detailed functional configuration of CPU module 2 
is described using Fig. 12 as follows. Fig. 12 is a block 
diagram of a CPU module. Inside CPU module 2, bare-chip 
CPU 20, system controller 30, which is a bridge with a CPU 
bus interface, cache control, DRAM interface, and system 
bus interface functions, and cache sub-module 40, are all 


- 18 - 


connected mainly through CPU bus 50. The rough 
configuration has already been outlined, so more detail is 
given below. 

[0042] 

Temperature sensor 70 is mounted physically close to 
bare-chip CPU 20 and temperature sense signal 71 is 
output. Chip component for mode setting 80 sets mode 
setting signal 21 which specifies the mode in which bare- 
chip CPU 20 will operate after power on or reset. 

[0043] 

Bare-chip CPU 20 is operated with a clock, and for CPU 
clock signal 61 is driven with clock driver 60, Clock 
driver 60 also drives clock signal for system controller 
62 and clock signal for motherboard 63 . When DRAM 
interface 7 also supports a synchronous DRAM synchronizing 
with a clock, clock driver 60 also supplies DRAM interface 
7 with a clock. 

[0044] 

Furthermore, there is also a method to .supply Bare- 
chip CPU 20 and system controller 3 0 with a clock signal 
by providing clock 60 on the motherboard side. In this 
case, clock driver 60 does not drive clock signal for 
motherboard 63. Bare-chip CPU 20 also has bus for 
diagnosis 22 in addition to a signal for normal operation, 
and system controller 3 0 also can be connected with bus 
for diagnosis 22 . 

[0045] 

Cache control signal 43 is connected with cache SRAM. 
41 of cache sub-module 40 other than CPU bus 50, TAG 
data/write control signal 44 other than some address 
signals of CPU bus 50 is connected with TAG SRAM 42. In 
system controller 30, there are other control signals 31 
such as control signals for power management. 
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[0046] 

Fig. 7 is an enlarged cross -sectional view to describe 
the part of the cross-sectional view of CPU module 2 
described in Fig 1. Fig. 7 is described from below. CPU 
module board 101 is coated with adhesive connected over 
metal, plate 102, bare-chip CPU 20 is coated with Ag paste 
105, that is conductive adhesive, and mounted on metal 
plate 102 in the cavity part of CPU module board 101, 
bare-chip CPU 20 and CPU module board 101 are electrically 
connected via bonding wire 103, and the cavity is filled 
with potting resin. In this state, the heat resistance 
downward is low because the metal is directly connected 
and the heat resistance upward is high because the space 
is filled with resin. 

[0047] 

Furthermore, cache sub-module board 45 is above air 
gap 106, so the heat resistance upward is increased and 
most heat is thus conducted downward. As a result, 
electronic components /circuits such as cache SRAM 41 can 
be provided because of relatively little heat conductivity 
to cache sub-module board 45 . When the air gap is very 
thin, almost no heat convection is generated and this 
assists the heat insulation effect. In the case of BGA of 
this invention, the gap is about 0.5 mm and this provides 
a sufficient heat insulation effect. The configuration 
allows the direction of heat radiation to be controlled. 

[0048] 

Fig. 8 shows an example as applied in a notebook type 
personal computer. Information processor 1 has the shape 
of a notebook type personal computer with a configuration, 
for example, a liquid crystal display panel 1001 and 
adjustment potentiometer 1002. 

[0049] 

By connecting CPU module 2 with motherboard 1004, and 
mounting metal plate 2 of CPU module 2 on the lower casing 
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1005, heat is mainly conducted to lower casing 1005 side 
and not conducted to motherboard 1004, and as a result, 
heat is not conducted to keyboard 1003. Therefore, an 
information processor, which does not give a user 
operating information processor 1 an unpleasant feeling 
because of the hot keyboard, can be realized. In Fig. 8, 
1006 is a PC card socket. This PC card socket is the 
component which needs the physically highest component of 
those mounted on the motherboard of this notebook type 
personal computer. Standard sizes are determined by a 
standardization organization, and the height of 10.5 mm is 
required for general purpose products with a configuration 
of two levels. In this configuration, the CPU module is 
no more than 10 -mm high, so the consideration to the 
height limitations because of a CPU module can be reduced 
in the design of a notebook type personal computers. 

[0050] 

Furthermore, there are methods such as using a thin 
heat conductive sheet and silicon grease coating can be 
used to contact the metal plate side of CPU module 2 with 
lower casing 1005. 

[0051] 

. Fig. 9 shows an example 2 as applied in a notebook 
type personal computer. In this example, metal plate 102 
and metal lower part of casing 1005 are made as a single 
unit. An electromagnetic shield for the entire system can 
be effectively formed by pressure welding with upper part 
of casing 1007 as long as even a slight gaps are not 
allowed. 

[0052] 

Fig." 10 shows an example as applied in a notebook type 
personal computer. In this example, the motherboard is 
provided at the side of lower part of casing 1005, showing 
a configuration in an information processor with a concept 
that keyboard 1003 can be warmed a little. 
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[0053] 

So far, examples of face up configurations, where 
bare-chip CPU 20 is connected by wirebonding in the same 
direction of the surface on which a bare chip circuit and 
pads are formed, have been described. Examples of face 
down connections using FCA (Flip Chip Attach) , where the 
surface on which a bare chip circuit and pads are formed 
in the opposite direction of the surface on which a 
printed circuit board is connected, will be described in 
the following paragraphs. 

[0054] 

Fig. 11 shows an example of face down type module. 46 
is a chip component which is provided on cache sub-module 
40, 108 are Au bumps, and bare-chip CPU 20 is not 
connected by using a bonding wire, but is directly 
connected with the CPU module board after solder bumps and 
Au bumps 108 have been formed. 

[0055] 

In this example, controller 30 is connected with metal 
plate 102 via heat transfer cushioning material 109 in the 
same manner as bare-chip CPU 20. Heat transfer cushioning 
material 109 can absorb a dimensional dislocation in the 
vertical direction from CPU module boards 101 of multiple 
bare chips and can efficiently transfer the heat to metal 
plate 102. 

[0056] 

Such configuration allows heat to be directly radiated 
from the chip even in face down type mounting, so the 
power supply and signal layout pattern can be shortened, 
and the mounting density becomes higher, as a result, fast 
operation is made possible. In Fig.li, the form of cache 
sub-module 40 using two level boards, as a method to 
provide a memory device to store the cached data and a 
memory device to store some of the addresses in the main 


- 22 - 


memory of the cached data, is described. The form of this 
sub-module is not necessarily the one that is used. In 
one method, the memory device may also be directly 
provided on CPU module board 101. 

[0057] 

A bare chip is the smallest form in which a component 
can be used. Especially in the face down case, the wiring 
pitch of a board depends on the size of the pads of the Si 
bare chip, so the board must have a very fine pitch. The 
resulting problems are that the board becomes expensive 
and the production yield cannot be improved. With a view 
to solving these problems, IC packages called CSP (Chip 
Size Package) having almost the same mounting surface area 
as bare chips have been developed recently. An example of 
a module using this CSP is shown in Fig. 13. In Fig. 13, 
2001 is a CSP, 2002 is a molded part, and 2003 is a QFP 
(Quad Flat Package) . The module can be configured in the 
same way as when a bare chip is mounted with a FCA. A CSP 
with an exposed chip is illustrated in Fig. 13, such a 
package can also be used except for a critical case 
although the heat resistance is increased in a CSP even if 
the chip is covered with some kind of material. 

[0058] 

A cache sub-module using a bare chip is illustrated in 
Fig. 11, and a QFP and a TSOP are directly provided in 
Fig. 13 . A CPU module can be configured either as a sub- 
module using two level boards or by using the method where 
a package type IC is directly mounted. The CPU and system 
controller can be mounted in either the form in Fig. 11 or 
that in Fig. 13. The cache sub-module and CPU can also be 
mounted in either combination. 

[0059] 

This invention facilitates efficient designs for 
cooling the information processor. In addition, a thin 
and light design of heat radiation can be made which does 
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not radiate heat in such a way that it give the user of 
the information processor an unpleasant feeling because of 
the temperature. Furthermore, a CPU module, which can be 
easily configured as part of an electromagnetic shield, 
can be provided. 

[0060] 

With this invention, highly efficient radiation of 
heat can be achieved by connecting the bare chip CPU with 
a thermal diffusion plate and mounting all of the 
electronic components on the same surface as the bare-chip 
CPU is connected, and the heat radiation from the 
information processor can be facilitated by making the 
thermal interface almost completely flat. 

[0061] 

Neither electronic circuits nor components are 
provided on the same surface of a thermal diffusion plate, 
so the thermal diffusion plate can be used as part of an 
electromagnetic shield by using metal for the thermal 
diffusion plate. Therefore, a countermeasure against a 
radiated noise is obtained. 

[0062] 

• Furthermore, using a resin with lower, heat 
conductivity to seal the bare chip CPU that generates a 
large amount of heating, and the thin air gap is formed in 
the gap with the upper layer circuit, the thermal 
resistance to the upper layer circuit can be sufficiently 
reduced compared with the thermal resistance of the 
thermal diffus ion plate . Heat can be isolated within a 
short distance, so another electronic circuit can be 
mounted adjacent to the CPU. Therefore, the packaging 
density can be increased and a thin information processor 
which does not give the user an unpleasant feeling because 
of the temperature, are obtained. 

[0063] 
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A combination of bare chips and packaged electronic 
components are used for the respective components, so that 
a high density can be achieved, and a further 
miniaturization effect can be obtained. Other effects are 
that the operating margins are increased and high 
reliability can be assured because the signal and power 
source wiring patterns are shortened with a higher-density 
mounting, and signals can be faster and a higher- 
performance information processor can be realized when the 
operation margin is determined at a certain standard. 

[0064] 

In addition, with this invention, the height is kept 
to within 10 mm by providing the processor in the cavity 
part and by providing all other components on the surface 
where a connector, which is the highest component, is 
provided. Therefore, when the CPU module is mounted on an 
inf ormation processor, the height can be kept to that of 
PC card slot, which is the highest of the components when 
they are mounted in an information processor. The height 
of the CPU module does not affect the overall size of the 
casing when it is mounted in a motherboard, so the 
information processor can itself be thin. 

[0065] 

[ Advan t ag e s of the Inven t i o n ] 

The advantages of this invention are that very 
efficient thermal radiation can be obtained by connecting 
a bare chip CPU with a thermal diffusion plate and by 
adopting a single surface mounting in which all other 
electronic components are mounted only on the same surface 
as the bare chip CPU is connected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1: Cross-sectional view showing an embodiment of a 
CPU module of this invention. 
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Figure 2 : Plan view showing an embodiment of a CPU module 
of this invention. 

Figure 3 : Back side view showing an embodiment of a CPU 
module of this invention. 

Figure 4: Drawing showing an example of a pattern on the 
surface of the components of sub-module. 

Figure 5 : Drawing showing an example of a solder pattern 
on the surface of the sub-module. 

Figure 6: System block diagram of an embodiment of an 
information processor of this invention. 

Figure 7: Cross-sectional view of a CPU module shown in 
Fig.l wherein a processor is provided. 
Figure 8 : Drawing showing an example as applied in a 
notebook type personal computer. 

Figure 9 : Drawing showing another example as applied in a 
notebook type personal computer. 

Figure 10: Drawing showing further another example 
incorporated in a notebook type personal computer. 
Figure 11: Drawing showing a face down type CPU module. 
Figure 12: Block diagram of a CPU module. 
Figure 13 : Drawing showing a CPU module wherein a chip 
size package processor is provided. 

Descriptions of Symbols 

1 : . Information processor 

2: CPU module 

3 : DRAM module 

4 : Graphic module 

5: PCI to i/o bridge 

6 : HDD /CD-ROM driver 

7 : DRAM interface 

8 : System bus 

9 r Graphic port 

10 : IDE ' 

11: Other i/o interface 

12: ISA bus 

20: Bare-chip CPU 

21: Mode setting signal 
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22 : Bus for diagnosis 

30: System controller 

31: Other control signals 

40: Cache sub-module 

41: Cache SRAM 

42: TAG SRAM 

43 : Cache control signal 

44: TAG data/write control signal 

45: Cache sub-module board 

46: Chip component 

50: CPU bus 

60 : Clock driver 

61: CPU clock signal 

62: Clock signal for system controller 

63 : Clock signal for motherboard 

70: Temperature sensor 

71: Temperature sense signal 

80: Chip component for mode setting 

90: Interface connector 

91: Small chip component 

92: Large chip component 

101: CPU module board 

102: Metal plate 

103 : Bonding wire 

104: Potting resin 

105 : Ag paste 

106: Air gap 

107: Solder ball 

108 : Au bump 

109: Heat transfer cushioning material 

401: Graphic controller 

402 : Frame buffer 

403 : Frame buffer interface 

404: Display signal 

1001: Liquid crystal display panel 

1002: Adjustment potentiometer 

1003: Keyboard 

1004: Motherboard 
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1005: Lower part of casing 

1006: PC card socket 

1007: Upper part of casing 

2001: CSP 

2002: CSP molded part 

2003 : QFP 
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[Figure 1] 






[Figure 6] 



[Figure 12] [Figure 13] 
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